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CASE REPORTS
Two case presentations and surgical management
of Bow Hunter’s syndrome associated with bony
abnormalities of the C7 vertebra
Victoria Lee, BS,a Thomas S. Riles, MD,b Jennifer Stableford, MD,b and Ramon Berguer, MD,c New York,
NY; and Ann Arbor, Mich
Bow Hunter’s syndrome is a condition in which patients experience vertebrobasilar symptoms on head turn. It may be a
consequence of intrinsic factors such as atherosclerosis, or it may be secondary to mechanical compression. Most
commonly, this occurs at the level of C2 or above. We present two rare cases of Bow Hunter’s syndrome secondary to
mechanical compression at the level of C7. Discussed are the anatomic conditions leading to this syndrome in these two
patients, the methodology for confirming the diagnosis, and the successful management by partial resection of the
transverse processes compressing the vertebral arteries. ( J Vasc Surg 2011;53:1381-5.)
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tVertebrobasilar ischemia is a condition manifested by a
constellation of symptoms, one of the most common being
dizziness, particularly in elderly patients.1-5 Other common
symptoms include nausea, dysarthria, dysphagia, transient
blurring of vision in one or both eye fields, gait disturbance,
headaches, and other sensorimotor findings such as tinni-
tus, hearing loss, syncope, or drop attacks.1,3-7 Bow Hun-
ter’s syndrome is an uncommon condition in which sym-
ptoms of vertebrobasilar ischemia occur secondary to
occlusion of the dominant vertebral artery during head
rotation.2,8,9 The dominant vertebral artery is more com-
monly occluded at the higher cervical levels in this condi-
tion, whereas occlusion at the cervical levels below C2 is less
frequently seen.8-11
The most common course for the vertebral artery as it
takes off from the subclavian is a path between the anterior
scalene and longus colli muscles, where it runs anterior to
the transverse process of C7 until entering the transverse
foramen of C6 (Fig 1).12 This pattern is seen in about 95%
of the population, whereas entry of the vertebral artery into
the transverse foramen of C7 is seen between 0.3% and
5.0% of the time.13,14 The transverse foramena gradually
enlarge in diameter from C3 to C6: C3 being smaller than
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doi:10.1016/j.jvs.2010.11.0934, C4 being smaller than C5, and C6 being the largest,
hile C7 is consistently the smallest. Owing to the low
requency in which C7 contains the vertebral artery—
ecause its primary purpose is in serving as a passageway for
he vertebral vein alone—this is usually of little clinical
onsequence.15
We describe two unusual cases of Bow Hunter’s syn-
rome secondary to mechanical compression at the level of
he C7 vertebrae.
ASE REPORTS
Patient 1. A 50-year-old man presented after a syncopal
pisode while backing up his car with his head turned to the right.
is history was significant for a bicycle accident 20 years previously
hat resulted in neck pain, dizziness, and occasional syncopal
vents when turning his head to the left. Approximately 5 months
efore the date of referral, he experienced similar symptoms when
urning his head to the right. He ultimately decided to seek
edical attention after the syncopal episode while backing his car,
esulting in an accident.
Assessment. The patient was originally evaluated at another
ospital, where a conventional angiogram was performed, reveal-
ng moderate stenosis at the left vertebral artery takeoff. The
everity of the stenosis was felt to be insufficient to fully explain his
ymptoms, and he was referred to our offices for further evaluation,
hich included a repeat angiogram and magnetic resonance an-
iography (MRA).
The MRA demonstrated complete occlusion of his right ver-
ebral artery at the base of the skull, most likely secondary to the
rauma of the bicycle accident 20 years earlier. The left vertebral
rtery was noted to be patent, with a 50% narrowing at its origin
rom the subclavian and was the sole source of blood flow through
he basilar system. An angiogram performed with the patient in the
eutral position showed normal takeoff of all major vessels in the
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May 20111382 Lee et albrachial cephalic vasculature. The left vertebral artery was noted to
be dominant, with a 30% to 40% luminal diameter narrowing at its
origin. The right vertebral artery was hypoplastic, tapering to an
occlusion at the C1 level. The distal right vertebral artery above the
occlusion was supplied by retrograde flow from the basilar artery.
The posterior communicating arteries were small or nonexistent,
resulting in an isolated posterior circulatory system.
The patient’s head was turned to the left, resulting in the
patient complaining of dizziness and fear of losing conscious-
ness. A repeat angiogram with the head turned left revealed a short
segment near-occlusion of the left vertebral artery at the C7 level and
delayed antegrade filling of the distal vertebral artery (Fig 2). A
computed tomography (CT) scan of the cervical spine demonstrated
the presence of a bony orifice for the left vertebral artery within the
transverse process of C7 (Fig 3). This bony canal was believed to
cause compression of the left vertebral artery on head turn, with
occlusion of flow leading to vertebrobasilar insufficiency in a
patient whose contralateral artery already lacked patency. Al-
though it was believed that extreme head turn to the right could
also cause the left vertebral artery to undergo compression (thus
explaining the patient’s newer-onset symptoms on right head
turn), this was not observed during the test.
Given the debilitating nature of the patient’s symptoms and
the radiographic findings consistent with mechanical compres-
sion of the left vertebral artery on head turn, a surgical decom-
pression of the left vertebral artery was performed, and the
anterolateral portions of the left C6 and C7 vertebra were
Fig 1. Anatomy of the vertebral artery in relation to bony struc-
tures in the neck. (Reprinted from Cloud GC, Markus HS. Diag-
nosis and management of vertebral artery stenosis. QJM 2003;96:
27-54, by permission of Oxford University Press.)removed. aThe patient tolerated the procedure well, with an uneventful
ostoperative course, and was discharged on postoperative day 2.
follow-up CT angiography (CTA) 4 months after the procedure
emonstrated no evidence of compression or stenosis of the left
ertebral artery along its course. The patient reported complete
esolution of his vertebral basilar symptoms.
Patient 2. A 28-year-old woman presented with a 10-year
istory of episodes of dizziness, ataxia, and diminished vision
ccurring on rotation of her head to the right with slight
yperextension. These symptoms would resolve upon reestab-
ishment of normal head position. She also complained of right
ig 2. An angiogram of the left vertebral artery in symptomatic
eft head turn position shows evidence of short-segment near-
cclusion at the level of C7.rm numbness with adduction. Her symptoms were reproduced
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neck.
Assessment. An angiogram revealed a symmetric vertebro-
basilar system with entirely normal vertebral arteries while in
neutral head position (Fig 4). However, when the patient’s neck
was turned to the right, there was evidence of compression to
the point of cessation of flow in the right vertebral artery in front
Fig 3. A computed tomography scan of the cervical spine at the
level of C7 demonstrates the presence of an accessory bony canal
(arrow) within the transverse foramen.
Fig 4. An angiogram of the right vertebral artery in neutral head
position shows no evidence of filling defects.of the C7 transverse process (Fig 5). This compression was later soted on CT to be due to a hypertrophic transverse process of
he C7 vertebrae (Fig 6). Simultaneously, compression of the
ontralateral vertebral artery at the C0-C1 interspace was also
oted.
The patient underwent right vertebral artery decompression
ith removal of the anterior tubercle, costotransverse bar, and
osterior tubercle of C7, as well as removal of a large portion of the
6 transverse process. The patient’s postoperative course was
ncomplicated, and she was discharged on postoperative day 2.
pon follow-up, the patient reported complete resolution of
ig 5. An angiogram of the right vertebral artery in right head
urn position shows evidence of flow disruption at the level of C7.
ig 6. A preoperative computed tomography scan of the cervical
pine demonstrates a right hypertrophic transverse process of C7
ith the right vertebral artery present within the transverse fora-
en (arrow).ymptoms (Fig 7).
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Vertebral artery compression is generally asymptomatic;
however, if the contralateral vertebral artery is compromised
by congenital hypoplasia, atresia, or acquired occlusion or
stenosis, vertebrobasilar symptoms may manifest secondary to
inadequate perfusion.2,3,6,15 The symptoms of vertebrobasilar
ischemia include dizziness or vertigo, diplopia, nausea, dysar-
thria, dysphagia, or drop attacks and syncope.2-4,7,16 This
neurologic dysfunction is secondary to ischemia of the brain
stem, cerebellum, or occipital lobe, and the symptoms may
occur as a single event or as repetitive or progressive events.2
Vertebrobasilar ischemia is generally caused by intrinsic
factors, such as atherosclerosis, arterial dissection, or emboli,
while extrinsic causes are less common.1,8 Extrinsic factors
causing vertebral compression include osteophyte formation,
cervical spondylosis, tendinous bands, or tumors—all of
which can cause mechanical compression of the vertebral
artery on head rotation—therefore contributing to the etiol-
ogy of Bow Hunter’s syndrome.1,8,10,17,18
Among the reports discussing mechanical compression of
the vertebral artery by osteophytes with head rotation, the C5
and C6 vertebrae were most frequently involved.1,3,6,7,16
Typically, the uncinate process encroaches on the underlying
transverse foramen from an anteromedial direction, forcing
the vertebral artery into a posterolateral direction resulting in
compression during head rotation.14 Tsutsumi et al8 reported
a case in which the patient suffered from both an osseous
protrusion into the C5 transverse foramen as well as hypertro-
phic filamentous tissue.
We believe our case of vertebral artery compression within
an accessory canal in the C7 transverse foramen is unique.
Osteophytes were not the underlying source of obstruction to
arterial flow in either patient, and to our knowledge, there have
been no publications to date discussing Bow Hunter’s syndrome
Fig 7. A postoperative computed tomography scan of the cervical
spine at the level of C7 demonstrates successful vertebral artery
decompression (arrow) after removal of the anterior tubercle,
costotransverse bar, and posterior tubercle.as a result of vertebral artery compression at the level of C7.In both of the cases in this report, patient symptoms were
ell documented and reproducible in the office as well as
uring imaging studies. The imaging studies performed in-
luded conventional angiography, MRA, and CT, which were
ighly effective in demonstrating the underlying etiology of the
atient’s symptoms.Bothpatients also respondedwell todecom-
ression procedures, with complete resolution of symptoms.
ONCLUSIONS
On the basis of our experiences, we recommend that
ssessment for patients suffering from rotational vertebro-
asilar symptoms include magnetic resonance imaging or
T as well as angiography in the neutral and symptomatic
ositions. In addition, although all vascular interventions
arry a risk, the cases we have discussed here highlight the
enefit of vertebral decompression procedures in well-
elected patients. Postoperatively, patients can expect sub-
tantial symptomatic relief and improvement in quality of
ife.
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